Activation of Hippocampal CREB by Rolipram Partially Recovers Balance Between TNF-α and IL-10 Levels and Improves Cognitive Deficits in Diabetic Rats.
Diabetes damages the central nervous system, inducing cognitive dysfunction and structural changes, known as diabetic encephalopathy (DE). Some research suggests that the pathogenesis of DE may involve an inflammatory imbalance in the nervous system, along with β-amyloid deposition, similar to Alzheimer's disease. Less data have been yet provided to prove that mechanism. The aim of this study was to evaluate the influence of diabetes on the expression of TNF-α, IL-10, and cAMP response element-binding protein (CREB)/phosphorylated CREB (pCREB). Moreover, we investigated whether rolipram can improve memory, suppress the inflammatory response, and improve balance of CREB/pCREB in the hippocampus of diabetic rats. We used a 4-week high-fat diet and a low dose of streptozocin (30 mg/kg) to induce diabetes with hyperinsulinemia and hyperglycemia. Cognitive impairment was induced over a period of 4 months, and rolipram treatment was concomitantly given. Cognitive impairment was evaluated with the Morris water maze test. We also assessed expression of the pro-inflammatory cytokine TNF-α and the anti-inflammatory cytokine IL-10. We found that memory in rats with long-term diabetes was impaired. Treatment with rolipram increased expression of CREB and pCREB, reduced the inflammatory reaction (decreased TNF-α levels and increased IL-10 levels), and prevented cognitive impairment in these diabetic animals. This present study suggests that rolipram improves cognitive function by activating the CREB signaling pathway and alleviating neuroinflammation in type 2 diabetic rats. Rolipram may have therapeutic potential in DE.